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Proteins Natural resources

Antibody CAB BSA HEM

Polyclonal antibody Monoclonal antibody
from hybridoma

(Ascites method)

Monoclonal antibody
from CHO, HEK293

Animal-based production

Monoclonal antibody
from Yeast ?

Cell-based production

We are here!
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Enzyme
Coupling, 2 - 5 nm AuNPs

(Adsorption, 10 - 100 nm)

Fluorophore
(Coupling, < 1nm)

Color latex
(Adsorption or Coupling, 

100 - 200 nm)

Antibody
150kDa
(10nm)

Conventional immunological tests

Ideal

Desorption

Denaturation

Non-oriented

Real
Inactivation

Next generation of immunological test

Animal-free system

High quality control

High Ag-binding specificity

High Ag-binding affinity

Sufficient Ag-binding capacity

High signal intensity

Economical production

Application to a variety of assay formats

(ELISA, LFIA, (LTIA), CLEIA etc.)
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VHH scFv Fab FullbodyscFv-Fc

Gene 1 1 2 1 2

Polypeptide 1 1 2 2 4

Animal Camel Any Any Any Any

Host cell Any Any Insect cell
Mammalian cell Mammalian cell Mammalian cell

M.W.
(kDa) 15 30 50 110 150

Complementarity-determining regions (CDRs)

Flexible linkerFrameworks (FRs)
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FRs

Linker

CDRs

FRs

Linker

CDRs

Systematic scFv development for immunodiagnostic agent

scFv gene (~800 bp)

VH VLLinker

CDRs FRs

Growth Fast

Productivity High Low

Complexity Complex

Cost HighLow

Slow

Simple

Bacteria Yeast Fungi Plant cell Insect cell Mammalian cell

Feed medium Jar-fermenter

PC

Pump

+PID

NH3

Balance Balance

H3PO4

Pump control

DO value

Yeast Extract (red) 20g/L
NH4Cl 1g/L
D-glucose 20g/L
MgSO4 7H2O 1g/L
MnCl2 4H2O 0.006g/L
FeSO4 7H2O 0.01g/L
Na2HPO4 12H2O 9g/L
Na3PO4 12H2O 3g/L
D W up to 1L

Main medium

Feeding medium
Yeast Extract (red) 144g/L
D-glucose 423g/L
MgSO4 7H2O 13g/L
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OD600=94

soluble scFv5.5g/L

Insoluble
scFv2.0g/L

DO-stat

IPTG

DO set value=40%

21

Cell density
soluble scFv
insoluble scFv

Target-binding domain
scFv

Adhesion region
Materials-binding peptide

Design of bio-recognition molecules

Adhesion region
Materials-binding peptides

Polystyrene (PS19-6)

Polymethylmethacrylate (PM-OMP25)

Polycarbonate (PC-OMP6)

Silicon nitride (ELN-TP14)

Polydimethylsiloxane (ELN-V8-1)

What is the next?

Nitrocellulose (LF, ConA)
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TSH concentration, ng/ml

PS plate

0.0
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0.01 0.1 1 10 100 1000
Antigen, ng/ml

PMMA plate

  scFv-PMMA-tag / PMMA plate
  scFv-D5 / PMMA plate

  scFv-PS-tag / phi-PS plate
  Whole Ab / Maxisorp
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rscFv-NBP rscFv-X::YrscFv-APrscFv-Fc rscFv :: Z

Growth Fast

Productivity High Low

Complexity Complex

Cost HighLow

Slow

Simple

Bacteria Yeast Fungi Plant cell Insect cell Mammalian cell

scFv Linker Fc/AP/LFSS

Flask culture
(25ml scale)

56 mg/L160 mg/L 29 mg/L

rscFv-Fc rscFv-LF rscFv-AP

Host: ExpiCHO
Vector: pcDNA3.1 (+)
Culture: 37oC for 10 days

mouse IgG
(Hybridoma)

10 - 20 mg/L

Conventional
Animal-produced antibody

Ethical issue

Limited sensitivity

Expensive

Unstable

Our proposed
Next-generation antibody rscFv

Non ethical issue

Ultimate sensitivity

Inexpensive

Stable

AB-Screening & Characterization Optimization Engineering & Manufacturing Assay Development

CDR-graft

FR-switch

scFv-AP
scFv-Fc

scFv-X

scFv::Y

scFv-LF

Antigen

Our original platform for immunological assay development
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